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Spectroscopic and physicochemical measurements. MALDI mass-spectra were measured with a Bruker autoflex mass-spectrometer. UV-vis-NIR absorption spectra were measured in toluene solution at room temperature with Shimadzu 3100 spectrophotometer. Raman spectra were recorded at 78 K on a T 64000 triple spectrometer (Jobin Yvon) using a 647 nm excitation wavelength of the Kr laser. For Raman measurements, the samples were drop-coated onto single-crystal KBr disks. IR spectra were measured on KBr substrates using Vertex 80 FT-IR spectrometer (Bruker, Germany). The 125 MHz
13
C NMR spectra were measured at room temperature with d 6 -acetone as a lock on an Avance 500 spectrometer (Bruker, Germany) using the multiprobe head PH 1152Z. Voltammetric experiments were performed in odichlorobenzene solution with TBABF4 electrolyte salt in a glove box using potentiostat-galvanostat PARSTAT 4000A. A three-electrode system using a platinum working and a counter electrode and a silver wire reference electrode was used. Potentials were measured by adding ferrocene as an internal standard. X-band EPR spectra were measured at room temperature using a Bruker EMXmicro spectrometer. Magnetization measurements were performed using a Quantum Design VSM MPMS3 magnetometer. The samples were drop-casted from either toluene (Er2@C82-C3v, Er2S@C82-C3v) or from odichlorobenzene ([Er2@C82-C3v] + SbCl6 − ) into standard polypropylene capsules. Magnetization curves of the fresh sample and the one measured several months after the sample preparation were virtually identical indicating the reasonable stability of the salt (the sample was kept in the glovebox but had inevitable contact to air prior to the SQUID measurements).
Computational studies. DFT optimization of molecular structures were first performed using PBE functional and original basis set of TZ2P quality implemented in Priroda code.
1, 2 Molecular dynamics simulations were performed at the PBE/DZVP using CP2K code. 3, 4 Calculations employed Nose-Hover thermostat set at 300 K. Additional calculations of spin density and hfc coupling constants were performed with the Orca suite at the PBE level with TZVP basis set for carbon atoms and def2-TZVP basis set for Sc. 5 The magnetic susceptibility tensor was computed using PHI code, 6 which employed crystal-field parameters obtained ab initio at the CASSCF/SO-RASSI level using the SINGLE_ANISO module + . For the sake of comparison, noise reduction was applied to the experimental spectrum by filtering high-frequency part in the Furrier-transformed spectrum. Original experimental spectrum is shown in Fig. 10 in the main manuscript. Positions of the lines in simulated spectrum were obtained using XSophe software, linewidth are from the fit described in Fig. S15 .
Ab initio calculations of magnetic properties
Ab initio energies and wave functions of CF multiplets for the Er2S@C82, Er2@C82 molecules have been calculated using the quantum chemistry package MOLCAS 8.0. Each Er(III) atom in the system was considered independently, while the second metal in the system was f-electron free (Yttrium). Single point complete active space self-consistent field with spin-orbit interactions calculations (CASSCF/SO-RASSI) level of theory was employed to derive ab initio values (Tables S1-S3 ). Assuming 4 I15/2 ground state multiplet, which results in eight low-lying Kramers doublets. The active space of the CASSCF calculations includes eleven active electrons and the seven active orbitals (e.g. CAS (11,7) ). All 35 quartet states and 112 doublets were included in the state-averaged CASSCF procedure and were further mixed by spin-orbit coupling in the RASSI procedure. Atomic natural extended relativistic basis set (ANO-RCC) was employed with VDZ-quality of Y, Er. The single ion magnetic properties and CF-parameters were calculated with use of SINGLE_ANISO module, and then used for the analysis with the PHI code. 
